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Fig.1 Co-occurrence matrix distribution of industry-education integration related topics ( data from CNKI)
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Tab.1 Evaluation index system of the effectiveness of the integration of production and education

in higher vocational colleges to support economic and social development
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2.1 ERSSRERERE
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Tab.2  Characteristic value and cumulative variance contribution rate of the evaluation index for the

effect of industry-education integration

etk E AR FFIE(E PR 5 A TEIRF- 7 A
s BRM%e B st BRM%e B Bt BRN% Fhn%
1 6.530  40.815  40.815 6.530  40.815  40.815 5.252 32.827 32.827
2 4.522 28.263  69.078 4.522 28.263  69.078 4.566 28.537 61. 364
3 2.045 12.779  81.858 2.045 12.779  81.858 2.415 15.097 76. 461
4 1. 149 7.181 89. 038 1. 149 7.181 89. 038 2.012 12.577 89. 038

®3 REENEFHEERE

Tab.3 Factored load matrix after rotation

fatR JLF
AR 1 2 3 4
X, 0.947
X, 0.892
X, 0.864
X, -.863
X, 0.861
X, 0.906
Xio 0.878
Xy 0.867
X, 0.855
X5 0.815
Xi 0.717
X, 0.882
Xis 0.793
X6 0.711
X 0.924
X, 0.891
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Tab.4 Meaning of four principal components after rotation

% DTHERR % A5 bR P8
1 32. 827 X, X X, X, X, U0 e F b i 2 AR B RF A
2 28.537 X, X0 X1 X X5 X LSR5 Tk T A,
3 15. 097 X3 X5 X6 ALK A,
4 12.577 X, X, BOR SR RBR R T A,
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Tab.5 Comprehensive score visualization table based on PCA model
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Fig.2 Stacking chart of comprehensive scores of integration of production and education
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Fig.3 Diagram of differences in the effect of industry-education integration
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3.1 DEA—BC’ #HEREBESHI
PRS2 R 4 AT A LA, AL A, 1B DEA—BC? B3 A8 45, A& B it & & =
AR Y, B Y, VE R iZ R A A4S AR, X 2017-2021 4F 9 4543 =5 BRBE A P2 B & SR e it 2 ke
BRI TN B | 15 2458 I AR LRB B0F  BE B AR FBERCR M AR 25 15 00, BR T e, R 6
HRERBRBORE AL 5
R6 FHUASTRAEFHLEBRNENEE

Tab.6  Measurement of efficiency of industry-education integration supporting economic and social

development
ain ‘ 2017 ‘ 2018 ‘ 2019 ‘ 2020 ‘ 2021
ZARCRE ARG ZRAECE MBS SRERCE HIBIEE SZAR0E MBI Za8eE B

e 0. 653 irs 0. 639 irs 0.617 irs 0.707 irs 0.795 irs
KH 0.929 drs 1 - 0. 869 irs 1 - 1 -
IL7R 0. 538 irs 0.611 irs 0. 643 irs 0.618 irs 0.737 irs
T 0. 909 irs 0.871 irs 1 - 1 - 1 -
Wi 0.834 irs 0. 796 irs 0. 863 irs 0. 847 irs 1 -
Eicy=: 0. 790 irs 0.778 irs 0. 847 irs 0. 830 irs 1 -
TR 0. 827 irs 0.733 irs 0. 832 irs 0. 834 irs 1 -
| 0. 599 irs 0. 563 irs 0. 667 irs 0. 605 irs 0. 720 irs
e 0. 668 irs 0. 628 irs 0.712 irs 0. 834 irs 0.783 irs
BifH 0.750 0. 741 0. 783 0. 808 0. 893

T vivs, =, drs, 23 2R BB 25 3 48 AR GBI

MEEGHARRCRERT , Wi DX R RBE ™ Bl & S 2 Ut 2 KRR IR TAR AR 1A 5] DEA
AR LA BORBCR RSN 0. 893(2021) , BAAA i (AR B S H I/ 4 BWRIR T 3E LA™
G SR AT S R PR A RCRRIE (B 4) . WEFRA R, mIRBLR ™ Bl & SR 4 U it
SRIBAMMEZE TR, REAVTLIEA 3 4355 DEA AL, UL X AN 076 7= #al A& SR 4 55 4t
SRR S T AR B UR L B AR A B T fe ARG s Wb I AR AT 3 AN RRAT Y
ROCRMEAEENS , 5AE T RITR AR 22 80K, 458 SiER SR FIRUR SR EE E X 3 N8 I BAE I 2 BoR
BCRHIRR T RUBSCRAE, U B SCR IR R EOX 3 M 2R B RCR BN R 2R N N 38 2 8 38 4%
BERUAE, i — D B R OB AL 25 . 2021 4R AR R AR e, KM VLJ5 W IL AR A1) AR G5 3 DEA
AR, 5 55.56% b ILAR TP ARG IX 4 N 5y BRI A B DEA AR, (H A 45 24 5L 9
AR BEHTEX 4 A A R R AR 7 0l & SRR A U Ak 23 R AR B4 T3 8], B B TH I 2L
il AR A BB THARIKA 5 A BB T BE ORI, 3 KA A LA B e S 2 U a2 e
YR
3.2 Malmquist £ = ZIEHMHET ST

iz ] DEAP-XP1 %) 20172021 4E3& [E I 9 S48 03 10 77 BRl & SCHF & 5L 23 K R i A 2k
HEAT Malmquist S8BT, RIS R Z R AE - R0 S ARG 100 S H 5 B | DA 310 & B B A ™ 24
G SCRF AT R RBCRI RS T a5 RIEILER 7 3R 8, 181 5 J@IR T 20172021 45 7 Zfl
BXFA VAL 2 K Malmquist F8 80 ZE | K] 6 J& Malmquist 756 50825501 nl #A4L
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Fig.4 Efficiency of industry-education integration supporting economic and social development

R FEFEBMAENEFHESERE Malmquist FEHR 77
Tab.7 Annual Malmquist index and decomposition of the impact of integration of industry and education on

economic and social development

A effch techch pech sech tfpch
2017-2018 1. 064 0.919 1. 006 1.058 0.978
2018-2019 1.022 0.986 0.998 1.024 1. 008
2019-2020 1.014 1. 004 1.016 0.997 1.017
2020-2021 0. 965 1.113 0. 994 0.971 1.073

YIE 1.016 1. 003 1. 004 1.012 1.019

(1) BARFCRA Zy o3 by

5 S FAR AR BRI 42 B 2R A 7 R B 2 s () T A S T Sl i 1 2 A T e R SR AR B
PSRRI PSR, R 7 RSB EATRIGHIE R 1.019, B L B LIS BT
2017-2018 4FJE K 0. 978 (3 T 1) , S I 3 AMFE B FE A= RIEHIY KT 1, 3 Ud W VH I 1 X B e
PP A R A AL S R RSCR I TR LA B, ML MRERE , B ARBCRE LT 1. 6%,
FARIEALIE L TF 0. 3% , UL = HRBE AL 7= U A SCRFE T AT 2 2 TR I W R IC 1 4 L % ol A0 ) 25
BRCREE R BB, FARIEE SRS B e T I v b X MR B A Rl A SRR AR A 1 Kk
AR KA HE T 23 0], 7 B AR K7 A F 8 i RS, MAF BE £ B R, 20172018 4F- 20182019
A 2019-2020 4F I H AR BCR TR B0E = TR SR, UL X LAE [ AR BB B0 224 7= R 1)
PEFHH FEZATTER 1T 2020-2021 4R H], HOARBCRII R B BN T 1 ER DI HGA R 1. 113,425
T 11. 3% , R WOz A R AR SR8 oo e B R AR = R0 AR 7 AR S K, Sl AR RCR AR N
1. 004 , BIASSSCRFEBIME N 1. 012, FIE KT 1, U6 I 7 10 1) 14 2 AR RCR R OR 0 2 1- TH
¥ MWAFEE F,2018-2019 4RI A AR BRI EUNT 1, UEIZ AR [ 4l £ AR BCRAM 6 T B AR SR
B, 2019-2020 4F 8] A MR RCRIEEUN T 1, U5 %A [ BB ORI T 8 ARBCR 38K 1 2020-
2021 4[] B 254 AR ORI BN BB RIS EI /N T 1, BT AR 8] A 2l AR SR R RS RCR B ] T
BEARBCRMIK

(2)9 ME YRR AARST H o b

8 ME 6 TR, K S AT E 3 8 Oy 0 BB Pl & LA At S R R B R A R
RE/NT 1, HA 6 MM RBER A RIE B KT 1, UL AR 2 b DX 5 HR Be 4 ™= 2l & 52
BT S R R RCRIEAWHE T S R R RS MWL E A A 48 B R SCR R 5L
A IS AR AT EUNT 1, U4 BB P 2 A SRR B Ak 2 R R ACR I 4 T 32 B
TFHARBCRI R LB TEH AR K A —E T 23 (8] 5 )78 A B AR OCRIEBCE BT REAR, U i%
B AR AT RIFR TR £ E R ARMCR R E i 2B R A R T R RS T
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RIELARBIIRTE TR A B A= AR BO F B S5 BOR B IR BRI RIS R K BoR
SRR B S ECHL A B R A P AR RO BT S S LR TR LI 3 A48 0 ves W B ™ il 5 52
FrATTHL 2 R TR BB FIEOAR L LI E R RIS T, XX 3 48 0 B 4 B3 A 7 AR 4L
PR THE S T ARGF A B R HE SR
RS BEATFHHMEWTEFHESEE Malmquist T K 2 fF
Tab.8 Malmquist index and decomposition of industrial and educational integration on economic and

social development in cach provinces

Py effch techch pech sech tfpch

18 He 1 He4 H He H He4 B He#
madL 1030 4 1. 005 4 1.012 2 1.018 4 1.035 4
K 1.000 6 0. 992 9 1. 000 4 1. 000 6 0. 992 7
IE  1.057 1 1. 008 3 1.003 3 1. 054 1 1. 066 1
A 1.052 2 1. 005 4 1.030 1 1.021 3 1.057 2
WL 1,001 5 1. 002 6 0.998 7 1. 004 5 1. 003 6
wE 1042 3 0. 995 7 1. 000 4 1.042 2 1.037 3
UK 0.995 8 0. 995 7 0. 996 8 0. 999 7 0. 990 8
P 0.966 9 1.013 1 0. 995 9 0.972 9 0.979 9
R 0.999 7 1.013 1 1. 000 4 0. 999 7 1.012 5
W 1.016 1.003 1. 004 1.012 1.019
5 AR RS W B2 % R Malmquist $5 UM 6 Malmquist S5 50BN 7S M0 T 0LAL
Fig.5 Annual decomposition trend line of Malmquist index of Fig.6  Dynamic analysis visualization of Malmquist index

industrial and educational integration on economic and social development
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P&, T DEA-BC? RERSGH 1T I 3 DX BR BE A5 ™ SRl 5 SR8 B Ah 2 A R AR AL TLAF 19 DEA A 21k
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ShASME . AFEEs R ER M, 2T 2 511k \DEA-BC® Al DEA-Malmquist 4 7= G FOHISE A IR
B, a] DAAR S SR 7 R 5 O SO G5 A L 2 R A R BEA T I BE O BEAT R S P B 5 # . i 58
LR T BRSSP R R HE S P RODTFE 7 18 T S W™ SR 5 SR B, S
B B S SR 2 Pt 22 A e S VR T B i A 4R S RIS SR, D e MR e S B A S o8 1148 B 4R A6 R
il S S E
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The Effectiveness of the Industry-education Integration Supporting

Economic and Social Development in Higher Vocational Colleges

CHEN Yun
(College of General Education, Liming Vocational University, Quanzhou 362000, China)

Abstract; Based on the PCA-DEA-Malmquist index model, the effectiveness of industry-education
integration in supporting economic and social development of higher vocational colleges in nine coast-
al provinces from 2017 to 2021 was measured from static and dynamic perspectives. The results
showed that there were great differences in the results of industry-education integration among higher
vocational colleges in different provinces, and Jiangsu province ranked first every year. The efficien-
cy of supporting economic and social development by the integration of industry and education in
higher vocational colleges had not reached DEA effectiveness in recent five years, but it shows a
steady upward trend as a whole. The efficiency of resource allocation, management and use played a
major role in the improvement of comprehensive efficiency, followed by the driving role of technolog-
ical progress. The research aimed to broaden the research horizon of industry-education integration,
enrich the measurement methods of the effectiveness of industry-education integration in supporting
economic and social development, facilitated the real-time monitoring of the effectiveness of industry-
education integration, provided theoretical support for the practice of industry-education integration
and the quantification of its role in promoting economic and social development, and provided scien-
tific and reasonable decision support for the managers of higher vocational colleges and relevant de-
partments.

Key words: higher vocational colleges; industry-education integration; economic and social devel-

opment; PCA-DEA-Malmquist index model
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